This paper proposes an institutional solution that can help unlock the flow of low yielding long-term savings towards high-return infrastructure investments. The solution is to transform public-private partnerships (PPPs) in infrastructure as well as the classic model of multilateral development banks. Instead of thinking of PPPs as bilateral contracts between a private concession operator and a government agency, we argue that they should be conceived as partnerships that also involve a development bank and long-term institutional investors as partners. We propose a new model for development banks, which is to transform them into originate-anddistribute banks for PPP infrastructure projects. The new model allows them to conserve their valuable capital and leverage their expertise and capabilities by making them available to long-term institutional investors.
From global savings glut to financing infrastructure
INTRODUCTION
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government bonds trading at negative yields. We also appear to be facing a "secular stagnation", with very low forecasted productivity growth. Yet, these problems could be better addressed if there were a way to better channel the trillions of dollars in savings of long-term institutional investors that are currently allocated to low-yielding, fixed-income assets towards infrastructure investments. These investments are known to produce some of the highest gains in productivity and they typically generate very high social rates of return. This article identifies the main institutional obstacles to the flow of savings towards infrastructure investment and proposes one key institutional fix to unlock the current savings glut and reverse the recent trend of secular stagnation. The solution is to reshape public-private partnerships (PPPs) in infrastructure as well as the classic model of multilateral development banks (MDBs). Traditionally, PPPs have been conceived as bilateral contracts between a private concession operator and a government agency. And the mandate of development banks has been to offer financing to projects that could not attract private funding, but had a high development impact. The new model we propose is to reframe PPPs as partnerships that involve three, or even four partners, with the new partners being a development bank and long-term institutional investors. The new model for development banks would transform them into originate-and-distribute banks for PPP infrastructure projects.
Apart from the major efforts in infrastructure development in China and a few other Asian countries, infrastructure development in most parts of the world has been seriously lagging over the past three decades. The initial hopes that the privatization wave of the 1980s would fuel a private-sector funded greenfield infrastructure investment boom have fallen well short of expectations (see Estache and Fay, 2007; and Iossa and Martimort, 2012 ). Yet, the economic motivations behind the privatization push were solid. The experience with public sector infrastructure up to the 1980s in low-income countries and advanced economies was one of poor governance, large cost overruns, poor maintenance, and corruption (see Vickers and Yarrow, 1991) . Too many infrastructure projects turned out to be white elephants. Moreover, the early evidence of privatization was encouraging: it resulted in greater efficiency, better maintenance, and new sources of funding with the development of PPPs. A total of over 2,700 PPP projects were initiated in developing countries between 1990 and 2003 (see Hammami et al., 2006) . However, the most recent evidence clearly points to a relative slowdown in infrastructure development and a leveling of the flow of new PPPs in many parts of the world (see Figures 1 and 2 ).
While aging infrastructure facilities deteriorate, populations continue to grow, and urbanization trends carry on, so that growing infrastructure needs remain unfulfilled. The plain reality is that the global privatization experiment of the past three decades has held back the supply of new, large-scale infrastructure projects in many parts of the world. Moreover, private sector funding of infrastructure will not be forthcoming in sufficient quantity under the current PPP models to meet the rising global infrastructure demand. Indeed, if the current trajectory of underinvestment continues, it is estimated that global infrastructure investment needs will be around $3.3 trillion per year until 2030 (see McKinsey Global Institute, 2016) . 1 In the wake of the global financial crisis of [2007] [2008] [2009] and the growing urgency of climate change mitigation, the world is at a similar crossroad as 30 years, when the Washington Consensus (Williamson, 1990) emerged as a possible new template for development following the collapse of the central planning development model of previous decades. As then, institutional innovations that can unlock the flow of capital towards infrastructure investment must be envisioned. Although the challenges are daunting, there are new opportunities for infrastructure development, as the size of the savings of long-term investors [Pension Funds, Insurance Companies, Sovereign Wealth Funds (SWFs) ] has never been higher-it is currently estimated to exceed $100 trillion worldwide (City UK, 2013) . Moreover, the bulk of these savings is invested in lower and lower yielding fixed income assets (Ç elik and Isaksson, 2013) . Long-term investors are searching harder than ever for relatively safe, long-term assets that offer a better return than government bonds. Their money would be better invested in longer term global infrastructure assets, where they are likely to face less competition from more short-term oriented investors, and where remarkably, there is also a huge demand for funding. At a time when the world recovery from the financial crisis is still timid and public debt levels remain elevated, the provision of private-sector financing to help replace aging infrastructures in advanced economies and build brand 
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Source: Allianz (2015) .
1 Other studies by the OECD (2012), the World Bank, the International Finance Corporation (IFC), and World Economic Forum (2013) have estimated similar aggregate infrastructure expenditure needs.
new ones in emerging markets could significantly contribute to reignite economic growth and accelerate the necessary transition to renewable energy. However, to be able to exploit these funding opportunities, important institutional bottlenecks relating to financing and origination of infrastructure projects must be removed. In this paper, we argue that the institutional innovations of some development banks around infrastructure investment platforms are a promising way forward to circumvent these bottlenecks. Our proposition to reconfigure the MDB model around an originate-and-distribute model of PPP infrastructure investments is the key link between the global macroeconomic opportunities and the micro challenges in developing infrastructure.
There is accumulating evidence that the social rate of return from infrastructure investments amply justifies these investments. For example, Fernald (1999) has found that transportation infrastructure-roads-substantially increases the productivity of industries that make heavy use of road transport, and Donaldson (2016) and Donaldson and Hornbeck (2016) have found substantial social and economic benefits from the creation or expansion of nationwide rail transport networks. There is, of course, the occasional "bridge to nowhere" to be found in every country, but for many observers it is stating the obvious that electrification, sanitation, and transport infrastructure are a sine qua non for development. Yet, the risk-adjusted rate of return for investors appears to be so low that far too many valuable infrastructure facilities are not provided.
The matching of demand and supply of funds for infrastructure is hindered by both market and government failures, some of which are well understood, and others, somewhat less so: i) the public good nature of infrastructure projects, with non-excludability and non-rivalry in consumption; ii) the market power of the operator of the infrastructure facilities, and iii) the externalities (positive and negative) through trade, growth, and network spillovers associated with infrastructure investments. Considering that infrastructure projects involve the participation of many agents (construction companies, operators, insurers, government, owners, citizens), a complex chain of tasks (building, maintenance, service delivery), and, inevitably, multiple informational asymmetries regarding quality, costs of service, and ultimate benefits, it is not surprising that major obstacles often lie in their way. Informational asymmetries, in particular, lead to market failures that call for a delicate balancing of public and private interests to ensure incentive compatibility and appropriate risk sharing at the various stages of the infrastructure project, as the vast economics literature on PPPs emphasizes. For instance, a central insight of the economics literature on PPPs is that it is generally incentive-efficient to bundle construction and serviceprovision together with a single private operator.
Multilateral (and regional) development banks play a fundamental role in reducing both market and government failures. As we shall argue, MDBs play a critical role in helping governments identify and structure infrastructure projects. Given their international governance structure, MDBs are ideally placed to help mitigate political risk. The impact studies MDBs undertake and the strict due diligence standards they impose in the origination of new infrastructure projects are the best guarantees of the sustainability of these projects. In short, MDBs play a critical "gate keeping" role. There is only one problem: MDBs have very limited funds available for infrastructure investment (see Figure 3 ). This is why, the solution is for MDBs to fundamentally transform their model into an originate-and-distribute model of PPP infrastructure projects that maximize value capture. As such, they can conserve their scarce capital and leverage their gatekeeping capabilities to give access to the vast pools of long-term institutional savings to PPP infrastructure projects.
The remainder of the paper is organized as follows. Section 2 provides the state of play of long-term investment in infrastructure. Section 3 offers a critical review of the experience with and the literature on PPPs. Section 4 discusses the advent of infrastructure investment platforms. Section 5 provides concluding remarks and observations.
STATE OF PLAY
This section advances key stylized facts about the current size of savings of long-term investors, their asset allocation, and the global demand for infrastructure investment.
Investment patterns of long-terms investors
Institutional investors such as pension funds, insurance companies, and mutual funds, and other investors such as SWFs hold around $100 trillion in assets under management. In 2013, CityUK estimated that pension funds, insurance companies, and mutual funds, respectively, held $33.9, $26.5, and $26.1 trillion in assets under management (see Figure 4) . In addition, SWFs and central banks have accumulated savings approaching $15 trillion (City UK, 2013) . One gets a clearer grasp of the enormous size of this global wealth by, for example, comparing it with US nominal GDP ($18 trillion in 2015:Q3), or to the IMF's new arrangements to borrow ($0.576 trillion in 2013), or even to the total market capitalization of US listed companies ($18.7 trillion in 2012) .
According to a recent OECD report (Ç elik and Isaksson, 2013) , out of $85 trillion held by all institutional investors covered in the report, 38% ($32 trillion) was held in the form of publicly traded equity, with the remainder held mainly in fixed-income securities. Traditional institutions such as pension funds and insurance companies held $28 trillion (38%) in publicly traded equity, and alternative institutions, while mainly SWFs, private equity, and hedge funds held $4.6 trillion (40%) in publicly traded equity. The report however warns that investment allocations for each category of institutional investors are complex to pin down, largely due to cross-investments among institutional investors, increased complexity in equity market structure, and an increase in the outsourcing of ownership and asset management functions. That being said, the main lesson from these studies is that a large fraction of traditional and non-traditional investors appear to be investing primarily in government bonds and other fixed income securities. There are however important differences across regions and individual investors, and it is encouraging to note that the targeted shares of investments in infrastructure are growing across the board, reflecting the growing realization among long-term investors that infrastructure assets are a natural habitat for their investments (see Figures 5 and 6 ). Long-term investors are indeed well placed to invest in more long-term global infrastructure assets. These assets match their long-term horizon. There is less competition for these assets from other investors, and there is a huge global demand for funding of these assets.
Most infrastructure investments generate cash flows only after many years and are associated with high risks during the construction phase. Financing in the form of syndicated bank loans has been an important traditional source of funds for such risky long-term projects, but the financial crisis of 2007-09, the tighter bank regulations under Basel III that have followed, and the flatter yield-curve environment, have pushed banks to significantly retrench from this risky and less profitable asset class. Nowadays, banks tend to limit loan maturity to 5 or 8 years, while infrastructure projects typically require amortization of debt over 15-20 years. As a result refinancing is necessary after the initial loan period, exposing borrowers to additional refinancing risk. In turn, the lesser role of banks in long-term investment has paved the way for a greater role of long-term investors such as pension funds, insurance companies, and SWFs. Insurance companies, in particular, have expressed strong interest in matching their long-term liabilities with such long-term assets. Industry surveys (see LP Perspective, 2014 and Preqin, 2011) provide evidence for this interest. A few statistics from these surveys are worth mentioning: i) 38% of investors surveyed by Preqin mention the lack of deal flow as an impediment to their investment in infrastructure; ii) 48% of surveyed investors expect to invest more capital in infrastructure over 2016 than in 2015. This context explains why the G20, the group of 20 major economies, has recently endorsed high level principles intended to help governments facilitate and promote long-term investment by institutional investors including in infrastructure. The unique nature of infrastructure projects also makes them particularly illiquid investments. The global financial crisis and the subsequent multiple episodes of excess volatility in supposedly very liquid markets have also exposed the fact that the liquidity of a whole asset class can suddenly and dramatically evaporate. This new reality, if anything, strengthens the relative value of illiquid asset classes that offer an illiquidity premium, such as . To attain those aggregate needs, investment in infrastructure will have to increase from an accumulated total of $36 trillion over the past 18 years to $57 trillion over the next 18 years. Figure 7 provides several estimates, using different approaches, all pointing to massive global infrastructure needs. These estimates can be seen as somewhat conservative considering that they correspond to a scenario where current levels of infrastructure capacity and service relative to GDP are maintained under projected economic growth.
There is a huge infrastructure investment gap in a large number of countries. The average infrastructure investment gap amounts to between $1 and 1.5 trillion per year (see Figure 8 ). Infrastructure investment needs range from a low 3% of GDP in advanced economies to 9% of GDP in emerging economies, and more than 15% of GDP in some low income economies (see World Economic Forum, 2013). Infrastructure investment needs are mostly earmarked for upgrading depreciating brownfield infrastructure projects in the EU and in the USA, and for greenfield investments in low-income and emerging markets.
Available estimates for Europe indicate that infrastructure investment needs up to 2020 are within the range of e1.5-2 trillion, or an annual amount of e150-200 billion on average (see European Commission, 2011). Within the infrastructure domain, energy is identified as the largest sector for investment, ahead of transport and communication. More recently, the European Commission (2013) estimated that for the EU, "overall investment needs for transport, energy, and telecom infrastructure networks, amount to e1 trillion for the period up to 2020." Those estimates cover a limited set of sectors and should thus be treated as a lower bound. It is worth noting that the European Investment Bank (EIB) has an annual volume 2 A recent report by Allianz (2015) provides some evidence of the economic significance of such premium in the case of infrastructure debt using a basket of known securities with similar ratings and duration. Figure A1 in the above mentioned report highlights listed Private Finance Initiative (PFI) bonds versus a listed A-rated utility and versus the 10-year swap rate. It indicates that over a 5-year period investors would have received a premium of ca. 100 bps for purchasing an A-rated utility and a spread of 150-200 bps for private PFI placements. 3 Investing in infrastructure is different from investing in Treasuries. The latter is a financial asset that exposes investors to aggregate risk. Instead, investments in infrastructure exposes investors to more idiosyncratic risk tied to a specific project. Existing evidence suggests that the risk-return profile of infrastructure investments appears to be quite different from other long-term assets such as equities and treasuries (e.g., Blackrock, 201557; Morgan Stanley, 200757) . Average returns on infrastructure assets are somewhat higher than for bonds and equities. The volatility of returns to infrastructure investments is also higher than for bonds but smaller than for equities.
of financing in the e50-70 billion range, and the Junker investment plan is around e315 billion over 3 years, thus significantly falling short of estimated infrastructure investment needs. In the USA infrastructure needs are estimated to be over $2.75 trillion by 2020 to be able to adequately serve the growing US population and increased economic activity, as well as maintain or rebuild infrastructure in need of repair, or replacement (see American Society of Civil Engineers, ASCE Report Card, 2016). However, only $6 billion of Recovery Act funding was available to spend on infrastructure in the 2012 Fiscal Year. Overwhelmingly, the most pressing need for infrastructure is in surface transportation, including highways, bridges, railroads, and other transit systems. Overall, however, the future growth in the demand for infrastructure will come increasingly from emerging economies. Over the past 18 years, more than 70% of global infrastructure investment originated in advanced economies (see McKinsey Global Institute, 2013) . But over the next 18 years emerging economies are likely to account for 40-50% of all infrastructure spending. Around 70% of the current pipeline available to equity investors consists of green field projects, which are viewed as much riskier than brown field investments, particularly in emerging economies. 4 Even though a growing number of investors are rethinking their investment strategies in light of these developments, they will continue to demand higher returns and will be more selective considering the riskier nature of green field investments. Available estimates suggest that if institutional investors, excluding SWFs, were to increase their allocations for infrastructure financing to their target levels, it would result in an additional $2.5 trillion in infrastructure investment capital through 2030 (e.g., McKinsey Global Institute, 2013 . This study however highlights that while "This is a sizeable amount, [it is] still only a fraction of global infrastructure investment needs. We therefore need to look elsewhere for a complete solution. . ." As mentioned earlier, assets Capital structure of project finance Figure 9 . Private infrastructure spending in Europe.
Notes: It is important to note that in this analysis, private finance is defined as a residual of total infrastructure investment (minus government investment (Eurostat figures)), corporate finance as a residual within private finance (minus project finance (Dealogic figures)), and, finally, non-PPP as a residual within project finance (minus PPP (EPEC figures)).
Source: European Investment Bank (2013).
4 To the extent that greenfield investments involve a higher time to maturity and greater regulatory and enforcement risks they are fundamentally riskier for investors than proven brownfield investments that are already in operation.
under management by long-term investors have reached $85 trillion. Even if a small portion of assets under management of long-term investors were to be earmarked for infrastructure development on a global scale, the impact on the global economy, as well as commercial returns, could be bigger than any other source of large-scale private investments.
INVESTING IN INFRASTRUCTURE THROUGH PPPS
In this section, we highlight how the economics literature on PPPs has almost entirely been framed around incentive issues that were prominent at the time when the first privatizations were initiated. This literature is mostly silent on the origination, financing, and contract enforcement issues that have since hindered and plagued PPPs in many countries. We also discuss the critical law, finance, and economics aspects of PPP origination, financing, and enforcement.
The microeconomics of PPPS: the gap between theory and reality
Most of the economics literature on PPPs is cast in a dynamic bilateral PrincipalAgent framework (see Iossa and Martimort, 2015 , for an overview). 5 The Principal is the government and the Agent is the infrastructure provider. The early contributions to this literature are motivated by the privatization experience in the UK in the 1980s and the subsequent proliferation of infrastructure service provision under PPP arrangements. The record of publicly provided infrastructure services in the UK prior to the privatization wave of the 1980s was rife with inefficiencies and underinvestment in maintenance and technological upgrades. In light of this evidence, economists not surprisingly, pointed to the lack of incentives for the public infrastructure service providers to minimize cost, increase quality, and maintain the infrastructure facility. A basic observation of incentive theory (Holmstrom, 1979; Mirrlees, 1999) is that the agent providing a service will have stronger incentives to perform if his/her compensation is tied to performance. Given that public infrastructure service providers were not compensated based on performance, it was not surprising that public infrastructure service provision, whether in transport, energy, water, health, education, or telecommunication, was deficient. A major advantage of privatization, and of the private provision of infrastructure services, is that the provider is compensated based on performance, as measured by profit. However, a major "inconvenience," well recognized by the early proponents of privatization, is that maximization of profit by a monopoly infrastructure service provider exploiting its market pricing power is generally not a desirable social objective. If private provision of infrastructure services can deliver desirable incentives for cost and quality performance, it also introduces undesirable monopoly distortions. Generally, private provision of infrastructure services must be subject to rate and standards regulation to avoid abuse of market power by the concession operator. The private service provider and the public regulator are therefore inextricably tied together through such regulatory intervention.
Moreover, as Donahue (1989) has noted, the benefits of privatization are highest when private providers are also subjected to competition. When horizontal competition is not feasible because the service provider is a natural monopoly, some discipline may be introduced through vertical competition and by periodically organizing an auction for the license to provide the service. Accordingly, the UK and many other countries have introduced fixed-term concession contracts that are up for competitive bidding or contract renegotiation when the private service-provision contract expires. An important policy question is then, how broad a scope and how long a term to specify in the concession contract. A central insight of the economics literature on PPPs regarding this question is that it is generally incentive-efficient to structure the concession contract by bundling construction and service-provision together with a single private operator. In practice PPPs can take several different forms: there are PPPs that combine building, owning and operating (BOO); building, owning and transferring (BOT); building, rehabilitating, owning and transferring (BROT); rehabilitate, operate and transfer (ROT); and build, lease, own (BLO). According to Hammami et al. (2006) , from 1990 to 2003 a total of 690 BOO, 317 BOT, 234 BROT, 108 ROT, and 5 BLO PPPs were initiated. A striking result in the economics literature on PPPs is that whenever there are positive spillovers between construction and operation of an infrastructure facility, it is optimal to design the PPP in the form of a BOO or BLO (see Hart, 2003; Bennett and Iossa, 2006; Martimort and Pouyet, 2008; Martimort, 2012, 2015) . In simple and general terms, the reason why bundling is efficient is that by assigning construction and operation to the same provider, the latter has strong incentives to construct the facility so as to minimize future operating costs. 6 One drawback of structuring the PPP by bundling construction and operation, however, is that this generally involves a very long-term contract, lasting over 25-40 years. Moreover, under such a contract the operator faces significant risk, both during the construction phase and in the operating phase.
7 It is generally not efficient to 6 A survey by Standard and Poor's (2007) suggests that the successful delivery of PPPs remains dependent on a number of critical prerequisites. The survey indicates that, absent these prerequisites, the construction-phase performance differential between PPPs and conventional procurement methods can narrow considerably. 7 During the operating phase some PPP concession-holders may be subject to significant volume risk such as toll road operators. On the other hand, hospitals, prisons, and other such PPP operations are less subject to such demand risk during the operating phase.
expose the operator to the entire risk of the project. Again, a central lesson from agency theory (Holmstrom, 1979; Mirrlees, 1999) is that the optimal contract between a Principal and an Agent involves trading off risk-sharing and incentives. To the extent that the government is better able to absorb risk it makes sense to provide some insurance to the PPP operator, even if this comes at the expense of incentives to deliver services. How much insurance should be offered, and what types of risk should be insured is not clear from the existing economics literature on PPPs. With the exception of a few studies (in particular Engel et al., 2008) this topic has not been studied systematically. The main argument in the economics literature against any form of insurance is that investors in PPPs are diversified investors, and as such, are best able to hold the risk, provided of course that it is properly priced. The argument in favor of insurance is that the government has a greater ability to raise funds through taxation (see Holmstrom and Tirole, 1998) and therefore should take on as much of the funding cost as is compatible with maintaining incentives for service provision by the PPP operator. Neither of these arguments is are fully compelling nor are they always relevant to the constraints faced on the ground by the contracting parties in specific PPPs. It is striking how little attention the economics literature has devoted to the fundamental question of how to structure financing of investments under PPPs, how much should come from private sources and in what form and how much should come from public sources. An equally striking observation is that almost all the economics literature on PPPs frames the contract as a bilateral contract between a private provider and a government agency. One important exception is Dewatripont and Legros (2005) , who emphasize the important role a third party can play as a monitor to improve the efficiency of contract enforcement. In most developing countries the obvious third party is a MDB, which can play not only a key monitoring role of both the service provider and the government agency, but also a fundamental role in structuring financing efficiently and providing optimal insurance or guarantees to private investors in PPPs.
Origination, financing, and enforcement: the new economics and finance of PPPs
As little as the economics literature has explored the issue of financing PPPs, the most important concern of private operators and investors in practice is how to structure financing and minimize the cost of capital for PPP projects. Structuring financing of PPPs is not just a technical question; it is what supports the delicate balance between the interests and comparative advantages of the different partners in the PPP. It is not just a question of optimally allocating the different risks involved in an infrastructure project, as illustrated in Figure 10 , but also a question of setting up the right governance structure to ensure the sustainability of the project. Given the public goods nature of most PPP projects a fundamental difficulty is to find a way to internalize the positive externalities produced by the project without excessively excluding all the potential beneficiaries of the project. This is, of course, not a new problem; what is new is the institutional context that evolves over time and technological advances. Before we discuss the new institutional context and how it shapes new approaches to the financing of PPPs, it is worth mentioning a particularly instructive old model of PPPs from the Middle-Ages in Europe in contrast with a successful modern equivalent:
"The Bridges were always the weakest links in the road network and the most difficult for occasional labour to maintain. In the course of the twelfth century local efforts began to be supplanted by a more powerful organization of resources, often of a charitable nature." [pp. 176] "It was an extremely expensive enterprise to maintain . . . It was normal for a toll to be levied from those using such a bridge, and sometimes as at the Pont St Esprit, from those using the river under it, to help pay for its upkeep and repair. However, tolls by themselves were not adequate to maintain a bridge. Those who planned to build one did not simply have to look for enough funds to build it in the first place, but for an adequate permanent endowment in land. The first years' rents from the bridge's lands paid for the initial building. The fact that the Pont St Esprit and its associated works took forty years to complete was not because medieval masons could not work any faster, but because it needed forty years' income to pay them. Notes: The figure demonstrates conceptually the relative level of risk between the greenfield and brownfield stages of a project, assuming a stable regulatory and political environment. Political and regulatory risks can change the dynamics and lead to a higher relative risk level than shown, especially in the brownfiled stage.
Source: World Economic Forum, for illustrative purposes only.
A modern equivalent of the medieval "bridge financing" model is the striking example of "value capture" implemented by Hong Kong's mass transit rail (MTR) corporation, a private operator with a majority stake held by the Hong Kong government. Just as medieval bridge operators had endowments of land to establish a sustainable revenue source, the MTR owns properties in Hong Kong whose value appreciates as a result of the extension of the transit network (see Cervero and Murakami, 2009) . As a result MTR is hugely profitable unlike most mass transit systems in the world even though ticket prices are relatively low. In 2013, for example, MTR realized an operating profit of HK $16.3 billion (or $2.10 billion) of which revenues from property development, rental, and management, and station commercial businesses represented over 50% of the profit (MTR Corporation Limited Annual Report, 2013). This example illustrates how a well-designed PPP can better exploit the comparative advantages of the different partners in capturing revenue to finance infrastructure construction and operation. In MTR's case, it was better placed to combine property development with transit extension as a private operation, than the Hong Kong government.
A well-known problem that all too many heavily indebted poor countries (HIPC) have faced is that their public finances are just too stretched to be able to support large infrastructure investments that are nevertheless sorely needed. Often, the only way for these countries to be able to build an infrastructure facility is to rely on private financing through a PPP. It is most likely the reason why Hammami et al. (2006) have found that PPPs are most prevalent in HIPC. In these countries, what drives the way the financing of the PPP is structured is basically a very tight government financial constraint. The private funding of an infrastructure project generally comes against a concession contract which assigns future toll revenues to the provider. But this is only the beginning of the PPP financialstructure problem. Two other major issues are: First, how senior should the claims of the private investors be with. Should private investors be senior secured lenders, subordinated bond-holders, or common equity holders? If they are debt-holders, to what extent should this debt be guaranteed and by whom? Second, what are the control rights of private investors and what are their protections against the hold-up risk by host governments? 8 The implementation the implementation of PPP projects and the enforcement of PPP contracts can be fraught with conflicts. When an administration other than the one that has originated a PPP project comes to power it often seeks to change the terms of the contract. Similarly, private concession operators have been known to strategically default and abandon the project before construction is complete, leaving the local government with a white elephant. To minimize the costs of such contractual disputes it is important to not only structure the PPP contract so that it is ex post efficient and incentive compatible in as many states of the world as possible, but also to build effective dispute resolution procedures into the contract and, of course, to be able to depend on credible and speedy contract enforcement institutions.
In many countries such enforcement institutions are, alas, not available. One country that has had a particularly bad experience with PPPs because of its weak contractual enforcement institutions is India. According to a National Institution for Transforming India (NITI AAYOG) 2015 report: "in a large number of cases, the project authorities do not discharge their contractual obligations in a timely manner which imposes additional costs on private sector participants. There is also lack of enforcement of the contractual obligations to be discharged by the Concessionaires." Moreover, "Infrastructure projects are fraught with disputes that cause inordinate delays due to slow resolution processes. Arbitration awards are almost invariably appealed against, resulting in long drawn out disputes that often last 3 to 10 years. As per available data . . . disputes involving 870 cases are pending for resolution in the Road sector alone." [NITI Aayog, NITI BRIEF No. 5, 2015, paragraphs 4.2.1 and 4.3.1, page 10]. However, it is important to note that when a country cannot effectively rely on its own legal system to enforce PPP contracts, it is possible for that country to fall back on international commercial arbitration, a tried-and-tested enforcement mechanism generally preferred by international investors (see World Bank Group, 2016) .
The reality of infrastructure assets as an investment class is that most investors are only comfortable holding debt instruments, preferably guaranteed, in relatively safe infrastructure assets. 9 This generally means that private infrastructure investors crowd into the relatively safe brownfield infrastructure-asset class (i.e., projects that are already built and operating), in which yields are no longer that attractive. Far fewer investors venture into greenfield infrastructure projects (i.e., projects that are still under development), which expose them to construction, regulatory, and demand risk, and involve much longer payback periods. For routine transport and energy infrastructure the construction risk is limited, but demand and regulatory risks may not be. For more unusual infrastructure investments, such as nuclear reactors, long tunnels, or major urban redevelopment projects, construction risk is much more of a concern (see Box A). Another consideration in the greenfield space is that most private investors only want to hold senior, secured, and if possible, guaranteed debt. Far fewer private investors venture into holdings of common equity stakes in greenfield projects because the perception of high risks, especially for investors with limited expertise in infrastructure project finance, who are most exposed to adverse selection. One notable example of a long-term investor taking equity positions in greenfield projects is the private equity firm Meridiam (see Meridiam, 2016) . Remarkably, Meridiam imposes lock-up periods of up to 20 or 25 years on its long term limited partners, more than double the typical length for a lock-up period Box A
Hinkley nuclear power plant project
A specific, cutting-edge, example of one of the largest PPP projects ever to be envisaged, currently in the final pre-construction stage in the UK, the Hinkley Point C nuclear power EPR plants project involving the French electric utility company EDF as the private provider, a strategic partnership with China's General Power Corporation (GPC), and the UK government. Early consultations on the project began in October 2008 and the project is now reaching the point when construction is about to begin. Currently, the estimated time for construction of the new EPR plant is 8 years, the expected operational lifetime is 60 years, and the total capital commitment for the two reactors is expected to be around e43 billion. EDF and GPC will, respectively, own 66.6% and 33.5% of the capital, and the UK government will provide a £20 billion loan guarantee. Under this structure most of the construction risk is taken on by the equity owners in the PPP, and credit risk is transferred to the UK government, who is a stronger counterparty than any private default protection seller. Moreover, a particularly innovative feature of the PPP is the so-called contract for difference provision that locks in and front-loads the future prices for the Hinkley Point C electricity sold by EDF to the national grid. This provision, in effect, allows the private provider and the UK Government to share operating risk, and thus lowers the cost of financing of the project. It is worth mentioning that the guarantee fee has been significantly raised by the European Commission in order to "reduce the subsidy" by the UK Government, although the subsidy had been authorized by the Commission on the grounds that the "UK authorities demonstrated that the support would address a genuine market failure." The impact of the project on EDF's balance sheet and risk profile is so large that EDF has decided for risk management purposes to increase its liquidity holdings by selling ?10 billion of assets over the next 5 years. This example is remarkable not just for the sophistication of its financial structure and risk allocation, but also for its sheer size and the particularly long-term commitments that may be involved in infrastructure projects: more than 7 years from the first consultations to the beginning of construction, 8 years of construction, and 60 years of operating income. Such an investment asset is obviously only well suited for long-term investors, which besides the operating companies include pension funds, insurance, and re-insurance companies, and sovereign wealth funds. The example is also noteworthy for its reliance on guarantees to lower the cost of debt financing. The UK Government is, of course, in a position of being able to extend such a guarantee, and thus to significantly lower the cost of capital for such projects. A simple back-of-the-envelope calculation gives the following ball-park number: assuming that the required interest payment on in private equity funds. Also noteworthy is the fact that on a risk-adjusted basis the returns offered by Meridiam are actually higher than the average return for brownfield investments. Meridiam typically engages in greenfield projects that have delivered double digit returns for their investors, while pure brownfield long term investments yielded only single digit returns. The reason behind the superior performance of Meridiam has to do, essentially, with the different business model it has adopted from the typical leveraged buy-out model in the private equity industry. Under the dominant business model in the industry, most of the attention is devoted to privatization of existing infrastructure assets, instead of the origination of long-term investments in infrastructure projects. 
MDBS AND INFRASTRUCTURE PLATFORMS
As Dewatripont and Legros (2005) argue, monitoring by a third party generally improves the efficiency of PPPs. We maintain that MDBs are evidently the best placed third parties to play that role for several reasons. First, in most countries, MDBs are obligatory entities with which government sponsors of infrastructure projects must contend. They are often the first to be approached for financing, for guarantees, and for advice in structuring a PPP. Second, MDBs are repositories of technical expertise and the specialized human capital needed for the development of highly idiosyncratic and complex infrastructure projects. Third, as multilateral agencies with strong professional cultures and international governance structures, they are ideally placed to enforce credible anti-corruption standards in the selection and enforcement of PPPs. This is especially true when, when their continuous, long-term, unavoidable presence on the ground, puts them in a position to withhold future projects from governments and private operators a 30-year AAA bond is 3%, and the required interest payment of a 30-year bond without the guarantee is 5%, the yearly interest savings to service the AAA bond versus the non-guaranteed bond for a total issue of 17 billion pounds is approximately (850 -510) ¼ 340 million pounds. It should be noted, however, that extending a guarantee is not costless, and the present value costs of such government guarantees is generally underestimated, as Lucas (2014) has shown, since these guarantees are typically not priced under private sector, fairvalue, accounting rules, which take into account compensation for risk and therefore yield cost estimates that are significantly higher. Obviously, proper risk management should identify the limits beyond which governments or MDBs can no longer efficiently extend guarantees.
10 To sustain its rather uncommon business model, Meridiam has invested time and resources in building an in-house multi-disciplinary team with public sector, industrial, and finance expertise.
that have been found to engage in corruption. In short, MDBs play a critical gatekeeping and technical assistance role in infrastructure investment. MDBs also provide much of the financing for the infrastructure projects they originate. But public funding capacity and the size of MDB balance sheets more than ever fall woefully short of the global demand for infrastructure investment. This is why the new model for MDBs is an origination-and-distribution model, where MDBs help structure new PPP deals that will be increasingly financed by the large pool of global savings seeking long-term investments with higher yields than government bonds.
MDBs: from funders of public sector projects to originators and distributors of PPPs
Traditionally, the role of public development banks, and later that of MDBs, has been seen as a public response to a failure by private banks and securities markets to finance valuable, large-scale, long-term, (infrastructure) investments. With the backing of the State, development banks could afford to make longer term commitments than private banks, and through their long-term infrastructure investments, could serve as catalysts to coordinate the financing of industrialization by private banks (Diamond, 1957; Gerschenkron, 1962; Armend ariz de Aghion, 1999; Da Rin and Hellman, 2002) . The model of development banks in 19th century Europe was based on the idea that they could be profitable if they sufficiently internalized the positive spillovers from industrialization, a form of value capture.
The model of MDBs post-WWII was further seen as palliating the underdevelopment of banking and financial markets in developing countries post-decolonization (LevyYeyati et al., 2004; de Luna-Mart ınez and Vicente, 2012) . In the early years of economic development post-decolonization, the role of the state in coordinating investment was paramount. Accordingly, most of the early investments of MDBs went to funding public sector projects. But as the central role of the state in the economy was reassessed and more and more developing economies have transitioned away from large public sectors towards more market-based models, the mandate of MDBs also evolved.
11 Yet, MDBs remain fundamentally different from ordinary commercial banks in several respects. First, the mandate of MDBs is to stay away from commercially viable investments to avoid inefficient crowding out of private lenders. Second, the criteria MDBs apply for investment involves the important assessment of the social and economic development impact of the project. Third, MDB debt is senior to other commercial creditors according to existing conventions. With the shift towards privatization of infrastructure, MDBs increasingly participate as co-investors along with other private sector investors, but the full potential of the new 11 The European Bank for Reconstruction and Development and the International Finance Corporation, in particular, have reoriented their loans mostly to the private sector.
role for MDBs as co-investors has only recently become fully apparent. The exceptional track record of profitable co-investments of the European Bank for Reconstruction and Development (EBRD) in the former Eastern Bloc countries under two decades of economic transition, and, most importantly, the spectacular growth impact of another development bank over the last decade and a half-the China Development Bank (CDB)-have revealed how far a development bank model, built around a modernized value capture concept and a co-investment formula with private lenders, can accelerate economic development while generating more than adequate financial returns (see Box B). As can be seen in Figure 3 , by 2015 CDB assembled a balance sheet with assets exceeding $1.8 trillion, which is more than the sum of all assets on the balance sheets of all MDBs combined in 2015 [World Bank, EBRD, Asia Development Bank (ADB), IADM, African Development Bank, and EIB]. CDB was founded in 1994 and built its balance sheet in record time, mostly in the last decade. Admittedly, CDB benefited from a unique environment in China and a privileged position in China's financial system. But the development formula it perfected can be adapted and is replicable elsewhere.
To fully play their role as originators and distributors of infrastructure projects, however, MDBs must venture further in the direction of playing more of an investment banking role, coordinating deals between government agencies, private concession operators, and long-term private investors, offering when necessary, guarantees and credit enhancements that protect private investors from risks they are not prepared to carry. In addition, MDBs must further explore the bundling of multiple PPP projects towards infrastructure asset-backed securitization to be able to reach sufficient scale in bond financing to attract institutional investors. Indeed, most PPPs are too small in scale for large, long-term institutional investors, such as pension funds, reserve funds, and SWFs who do not always have dedicated infrastructure experts in their management teams.
Infrastructure platforms
Based on the more recent experience of some MDBs with co-investments with private investors, there is growing appreciation globally that MDBs can indeed play a much bigger role in the preparation, structuring, and financing of infrastructure projects along with private long-term investors. Not coincidentally, a number of infrastructure platform initiatives have been launched very recently by several MDBs, most of them still at a prototype development stage, with the aim of scaling up the distribution of investments in PPP projects to private investors and thereby increase the flow of origination of new infrastructure facilities.
In the following section, we discuss four different models that are currently at various stages of development. These platforms are all different attempts to tap into the vast pool of global long-term savings by better meeting long-term investor needs and attracting them to infrastructure assets by relaxing the operating and governance
Box B

China development bank model of investment
The investment model perfected by CDB arose out of a unique Chinese local economic development context. Strapped for funding and with a highly restricted tax base, Chinese municipalities increasingly relied on capital gains realized from urban development to fund themselves. An early notorious example of such successful urban development, financed by CDB, is known as the Wuhu model (see Sanderson and Forsythe, 2013) . Under this model a municipality would set up a special purpose vehicle charged with developing a designated zone. This entity could borrow from CDB as a senior long-term lender as well as from other commercial banks on a subordinated basis to finance the infrastructure and real estate towards urban development of the dedicated zone. Crucially, as development proceeded and land values appreciated the special purpose vehicle could sell land and development rights to real estate developers and thus realize the capital gains that would serve to repay the loans of CDB and the other commercial banks and fund municipal expenditures. Equally important is the arrangement that CDB strikes with the special purpose vehicle, collateralizing its loans with the proceeds from future land sales. In other words, the CDB lending model is built on an urban development formula that enables value capture through land and development-right sales akin to the value capture that Hong Kong's MTR relied on to finance the expansion and operation of its mass transit network, although CDB also successfully invested in many other areas and other infrastructure projects beyond mass transit networks. To fund its investments, CDB also benefits from a unique position similar to that of the government-sponsored enterprises (GSEs) Fannie Mae, Sallie Mae, and Freddie Mac in the United States. Just as the GSEs, CDB can finance itself by issuing long-term bonds that financial markets perceive as indistinguishable from straight government bonds once CDB has secured the endorsement of the Ministry of Finance. As these bonds typically offer yields that are slightly higher than interbank rates, and significantly higher than the rate paid on excess reserve accounts by the central bank, they are very attractive to commercial banks with excess liquidity holdings. A key advantage of this funding structure is that CDB could build a massive balance sheet with a lean organizationalthough its balance sheet is six times larger than that of the World Bank it has only 3,500 employees as of 2015. Although CDB like the GSEs was ideally placed to exploit some unique structural advantages, it also built a sustainable lending model for a development bank by implementing strict and sophisticated protocol for approval of new projects, so much so that it stands out relative to commercial banks in terms of constraints traditional development banks have faced. One specific example of constraints that development banks have been subject to is their governance structure centered exclusively around governmental actors, which de facto make it impossible for private investors to be actively involved in the orientation given to infrastructure investments both on the origination and financing fronts. We begin with a brief description of these four platforms, which will help give context to the subsequent critical assessment of the existing trade-offs and potential limitations of the models currently being proposed. 12 4.2.1. The EIB model. With subscribed capital of over e240 billion, total assets just exceeding $600 billion in 2015, and funded projects in over 160 countries, the EIB is currently the world's largest multilateral investment bank. 13 The EIB was set up by the European Union with a very conservative business model under which the EIB is only allowed to borrow 2.5 times its subscribed capital. This constraint ensures that it can always issue AAA-rated bonds. Not all of EIB investments are in infrastructure. The EIB also plays a major role in the funding of innovation, climate change mitigation, and small and medium enterprise loans. The EIB's most innovative infrastructure investment activities are in project finance. Project finance activities are where the EIB provides an interesting new infrastructure platform model for development banks that can support PPP infrastructure projects. The EIB's involvement can reinforce PPP projects at several levels, whether it is in project preparation, as a co-investor, a lender, or a servicer. A typical PPP in which the EIB is involved will have about 70% of the investment funded initially either through a bank loan, that may subsequently be refinanced in the bond market, or through a long-term project bond, with the EIB providing support either through a credit enhancement scheme to remove exposure of creditors to construction and early operating risks (a line its low fraction of non-performing loans (see again Sanderson and Forsythe, 2013) . That is obviously not a given for a development bank, yet it is an essential condition for the success of any MDB. Much of the credit for implementing this rigorous lending protocol goes to the founding chairman of CDB, Chen Yuan.
12 There are several other important global infrastructure investment initiatives that are at various early stages of development. They include: the Junker Plan, November 2014, the G20 Global Infrastructure Initiative, November, 2014, the establishment by the European Commission of infrastructure investments as a new asset class, October 2015, and the launch by the International Finance Corporation (IFC) of a new accounting platform earmarked for infrastructure projects in emerging markets, November, 2015 (see Winrow, 2015) . 13 The China Development Bank is not a multilateral institution. of credit, a subordinated debt tranche), or through an equity co-investment with a private long-term infrastructure investor such as Meridiam or DIF among others.
14 Participation by the EIB in a project has two main advantages. A first obvious benefit is that the EIB offers more loss absorbency protection to private investors who buy the project bond. As a result, these investors are prepared to both extend the maturity of the bonds and lower their required rate of return, thus reducing the overall cost of capital of the project. 15 The second related benefit is that when the EIB is involved as an investor and in the servicing of the PPP debt, the government partner in the PPP is more likely to honor the terms of the concession contract. The EIB is a key long-term agent in the infrastructure investment space, with essential expertise in project preparation and servicing, with whom the government entity will be expecting to have to interact on future projects. This entity will therefore think twice before reneging on contractual promises or before deciding to hold up the PPP operator. A third important benefit of EIB involvement, even with a relatively small stake in the form of a project bond credit enhancement, it will apply its due diligence expertise and rigorous standards for investment, thus further reducing the credit risk for project bond investors. Another interesting recent EIB securitization initiative is the creation of a renewable energy platform for institutional investors (REPIN) that offers repackaged renewable energy assets in standardized, liquid forms to institutional investors. 16 Although interest from institutional investors in this initiative has been limited so far, the new carbon footprint disclosures and regulations for institutional investors that are expected to be implemented after the Paris COP 21 climate agreement, could nudge more pension and SWFs to take on these securities. investing more with private investors. As prompted by the G20, the World Bank hopes to leverage its global infrastructure expertise by bringing in private funding from longterm investors through the GIF facility which was set up specially to co-invest along with private investors. Originally, the GIF was set up as an entity outside the World Bank with a total capital of $200 million. That capital was destined to be leveraged with A þ rated debt held by private investors so as to finance potentially much larger projects. The initial contours of the GIF, however, appeared uncertain to the World Bank membership. Two main issues, in particular, have arisen. First, there is the concern that building a sound "infrastructure balance sheet" could take a long time. Second, the participation of new actors would imply a change in the governance structure which appeared unlikely at the time. In that context, the current design of the GIF with a more limited scope was deemed more realistic. One of the important unresolved logistical issues is when to bring in private investors: at an early project preparation stage or much later as a residual investor when all the parameters of the project have been set. Issues regarding oversight of social and environmental protection in large-scale infrastructure projects in developing countries by the World Bank's GIF have also been raised, particularly with respect to some fossil fuel investments in Africa and a coal mining project in Kosovo, expected to displace approximately 7,000 people (Bretton Woods Project, 2014) .
Currently, the GIF platform is designed to help identify, prepare, and also supervise projects. In addition, since there are also issues on a project by project basis in every country that require policy amendments or policy interventions, and considering that the World Bank Group is present all over the world, it is better positioned to enhance the overall policy framework. Building on the World Bank's expertise in infrastructure financing, the GIF offers services in terms of identifying and preparing projects. The GIF will start with a few pilot projects amounting to up to $2 billion. A total of $80 million is being budgeted for preparation of those projects (World Bank Group, 2015) . On the downstream side, GIF is budgeting $200 million (World Bank Group, 2014) . The modalities on how to integrate the upstream and downstream sides are yet to be decided upon.
EBRD Equity Participation Fund.
The EBRD fund envisions that private longterm investors be admitted as equity co-investors to the new Equity Participation Fund it set up. A fixed allocation ratio will be followed for eligible investments in equity with 30% of investment risk allocated to the fund. The EBRD retains 70% of the investment risk and private investors in the fund are passive and follow the EBRD investment protocol. The target size of the fund is between e750 million and 1 billion. The expected investment size is between e10 and 100 million. The expected portfolio return is a 15% internal return rate. The fund term is 12 years (European Bank for Reconstruction and Development, 2014). Hence, one of the biggest limitations to EBRD's Equity Participant Fund is that the time horizon for return on investments in infrastructure is far too short, bearing closer resemblance to private equity investment patterns than to long-term investors in global infrastructure, with a minimum period of 25-30 year time horizons. In North Africa, for example, the EBRD's Equity Participation Fund is the largest limited partner in infrastructure initiatives, by serving as co-investor in more than 170 private equity funds. To date, the EBRD has made e10 billion cumulative equity investments in infrastructure across 36 countries.
The main advantage of the fund is to provide an opportunity to invest in the growth potential across the EBRD countries of operation, which are not accessible via public markets or traditional private equity funds. Indeed, global institutional investors who participate in the EBRD's direct equity investment portfolio and strategy will benefit from geographic and sector diversification, as well as the long-term capital growth and return opportunity in line with market benchmarks. In addition, fund investors also benefit from the EBRD adherence to the highest environment, social, and governance standards and unique access to a universe of both public (pre-privatization) and private companies. In terms of risk mitigation, the EBRD has stringent internal processes as well as very low-cost intermediation (cost sharing management fee, no carried interest).
The Asia infrastructure investment bank.
The latest MDB to be created is the Asia Infrastructure Investment Bank (AIIB) expected to start operations this year. Unlike other development banks it is entirely dedicated to infrastructure investment, as its name indicates. It has a start-up committed capital of $50 billion with another $50 billion in future capital commitments. While the total committed capital of the AIIB is lower than the EIBs, its maximum leverage ratio is much higher (borrowing may be as high as 20 times capital) so that total assets of the AIIB could be double those of the EIB when it reaches full capacity. The launch of the AIIB has been held back by US opposition to Asian countries joining the AIIB. However, the recent announcement that the UK, France, Germany, and Italy are joining the AIIB is a turning point. The AIIB now has more than 30 member countries, including India and Indonesia, with each member's voting rights on the governing board benchmarked to be proportional to the member country's share of GDP.
The creation of the AIIB is a significant step towards meeting the $8 trillion of Asian infrastructure investment needs over the next decade, estimated by the ADB. That being said, it is highly unlikely that the AIIB will be crowding out investment efforts by existing MDBs given that these institutions do not have the balance sheets to be able to meet these enormous infrastructure investment needs. The ADB has a committed capital base of about $160 billion and the World Bank about $220 billion, but much of that capital is already deployed in existing projects and their mandates are much broader than infrastructure. A MDB entirely dedicated to infrastructure and with significantly larger potential leverage than existing development banks is much closer to the future infrastructure platform model that can unlock the bottleneck preventing the flow of long-term savings towards long-term infrastructure assets. With a higher projected leverage it is likely that the AIIB will not just be issuing AAA rated bonds to long-term investors, but also lower rated bonds with a higher yield, which should make these particularly attractive to long-term investors in the current global low yield environment. Another advantage of a large development bank, fully dedicated to infrastructure, is that it can fund much larger projects and coordinate investment for entire infrastructure networks, thus increasing the profitability of individual projects. This is particularly relevant for transport, water, and electricity infrastructure projects.
Tradeoffs and next challenges
Several lessons can be drawn from this brief description of the four infrastructure investment platforms. A first obvious lesson is that the ability of development banks to leverage public money-committed capital from government contributions-by attracting private investors as co-investors in infrastructure projects, is increasing the efficiency of development banks around the world. It is not just the fact that development banks are able to invest in larger-scale infrastructure projects and thus obtain a greater bang for the public buck, but also that these private investors, together with development banks, can achieve more efficient PPP concession contracts. Development banks are not just lead investors providing some loss absorbing capital to private investors. They also give access to their expertise and unique human capital to private investors who would otherwise not have the capabilities to do the highly technical, time-consuming, due diligence to identify and prepare infrastructure projects. In addition, they offer a valuable taming influence on opportunistic government administrations that might be tempted to hold up a private PPP concession operator. Private investors in turn, keep development banks in check and ensure that infrastructure projects are economically sound and not principally politically motivated. No wonder this platform model is increasingly being embraced by development banks around the world.
At the same time these platforms look more like green shoots next to the enormous global challenge of originating an aggregate flow of infrastructure projects of the order of one trillion dollars per year for the next two decades. As promising as this platform model is, it needs to be scalable to deliver on the promise of channeling under-used, long-term, savings towards more sustainable investments. To achieve greater scale, a number of aspects of the infrastructure platform model could be further refined and other avenues for infrastructure platforms should be pursued.
A first area that merits rethinking is the process of project preparation and the protocols for allocating human capital resources inside development banks to specific infrastructure projects. A related issue is how development banks can ensure that reliance on human capital resources is adequately compensated, given that only a fraction of the projects that are being considered will turn out to be "bankable" and worth bringing to completion. 17 The current model is essentially one where a host government approaches 17 According to the EIB a PPP project is considered to be bankable if "lenders are willing to finance it. The majority of PPPs are funded on a project finance basis where a special purpose vehicle is established to ring fence the project revenues and debt liabilities." http://www.eib.org/epec/g2g/i-proj ect-identification/12/123/index.htm.
a development bank to initiate the investigation and preparation of an infrastructure project. It is only after a first round of screening that the development bank undertakes more thorough due diligence and project preparation. Private investors are brought into the picture fairly late in this process, if at all. They are often the last parties to be brought into the picture, at a point when the main contours of the project are already set. Institutional investors have become so accustomed to being spoon-fed nearly completed deals that they currently show little interest in getting involved in earlier stages. However, if the deal flow is to be significantly ramped up, the current model has to be revamped to incentivize institutional investors to work with development banks at earlier stages of the preparation of bankable projects.
There are a number of potential obstacles created by this process. First, if there are no clear rules for allocating the right infrastructure experts to new projects as they come along, there could be substantial inefficiencies and unnecessary bureaucracy involved in the project preparation phase. Development banks are not yet all fully set up to fulfill their role in providing expertise optimally to the right projects. Ideally development banks should have an internal labor market for infrastructure experts with sufficiently widely available information on who is expert on what and who is available to work on a new project. There should be a form of a bidding process in place so that experts get matched to the right projects and are adequately incentivized to work on the right projects. Equally, there should be a shadow price for this expertise that is included in the overall cost of infrastructure projects. One difficult pricing problem is how to charge for this expertise on projects that are not undertaken. If the cost of project preparation and due diligence is only imputed on those projects that end up being developed, then there will be a number of distortions. Development banks could end up being flooded by requests; too many to handle. And they may have to devote a significant fraction of their income to pay their experts. This distortion, in turn, could give rise to understaffing and the creation of too small infrastructure teams. Development banks could, of course, relax this staffing constraint by outsourcing project preparation to external consultants, but without the long-term commitment of institutional investors to participate in the origination of new projects and, possibly, in sharing project preparation costs, development banks will not have sufficient financial resources to bring in such outside consultants.
But possibly the most important shortcoming with the current process of project preparation is that private investors are largely thought of as passive players, with perhaps the exception of the handful of private infrastructure investment funds that actively cooperate with development banks in the preparation of projects they co-invest in as longterm equity investors. But, if the infrastructure platforms are to be scaled to an adequate size then the overwhelming source of private capital will come from long-term asset managers such as pension funds, insurance companies, and SWFs. These investors are currently mostly thought of as passive players that will only be approached when the project preparation work is complete and additional sources of funding are sought.
However, the largest private investors, who after all could hold a large bundle of infrastructure assets, should be brought in much earlier and be allowed to play a much more active role. These investors will have a more global view of which infrastructure projects are bankable as opposed to the development banks that are currently geographically restricted. They should also be able to initiate or propose projects to be studied and prepared. Global institutional investors could have a better sense of what a whole infrastructure network should look like-a network of waterways, canals, sewage systems, electric grids, roads, railways, etc.-to make each individual project in the network bankable.
18 This is all the more likely if the efficient growth of the network is transnational and involves coordination of neighboring host governments, who are not necessarily used to cooperate with each other on infrastructure development. In sum, an infrastructure project initiative could also come from investors, with development banks providing investors access to host governments and playing the role of project preparation facilitators. Furthermore, another important role of development banks in supporting infrastructure investment platforms is to undertake more comprehensive planning of infrastructure investments and how each individual project may fit into a broader infrastructure network development plan. An obvious risk in considering each project on an ad-hoc and isolated basis is that the project is more likely to be assessed as non-bankable. Building and operating a new highway may be seen as generating too few immediate development benefits and toll revenues if the subsequent development of an entire road system and other infrastructure projects is not taken into account. The same is true for investments in electrification, water, railways, and other transport networks. To the extent possible infrastructure investments should also be structured to allow the developer and operator to capture the external value created by the investment. As the Hong Kong MTR example strikingly illustrates, value capture especially for urban infrastructures is an effective way of ensuring the bankability of infrastructure investments.
Finally, the EBRD experience illustrates that many of the investments currently made by development banks are either not in infrastructure at all or not sufficiently in greenfield infrastructure projects. The reason is that a 10 or 12 year payback horizon for a project is just too short. A recent example that illustrates the risk of development banks creeping away from greenfield and more into brownfield is the EBRD's investment in the modernization of railways in Moldova in November 2014. The investment no doubt enhances the efficiency of the railway and its revenue generating capacity. It is also an important contribution to the economic development of Moldova. Nevertheless, this is not a true greenfield investment in a new railway, which the EBRD is not set up to do given its somewhat short investment horizon.
CONCLUSION
This paper is a first attempt to conceptualize and put into perspective the dramatic evolution of the global architecture of infrastructure finance, which so far has only received the attention of development finance policy circles and has not been the subject of academic study. The infrastructure platforms we discussed will certainly help on two important fronts, namely the financing and origination of infrastructure projects. Our paper is only a first introduction to the institutional design of infrastructure platforms and much more systematic and formal research is needed to identify the optimal contract features of infrastructure platforms and multilateral PPPs.
On the more immediate economic policy front, our paper is a call for governments and MDBs to ramp up the early prototypes of infrastructure platforms and to improve the technical capabilities of host governments to be able to better cooperate with MDBs in the preparation and financing of new PPPs, so that the flow of origination of infrastructure assets reaches a critical mass large enough to be a material alternative for most large, long-term, institutional investors. Two important sets of policies are needed to further this agenda. First, the promotion of standardization of underlying infrastructure projects is essential to help scale up investment into infrastructure-based assets. Large physical infrastructure projects are indeed complex and can differ widely from one country to the next. In that respect, governments and MDBs should help provide the institutional environment to encourage the use of securitization techniques such as collateralized bond obligations or collateralized loan obligations, which will enhance the efficiency of the market and allow for a more effective pooling of risk. Securitization would also be a way to increase the size of infrastructure-backed bond offerings and thereby attract the interest of larger long-term investors. Overall, securitization can provide many advantages such as diversification for investors, lower cost of capital by allowing senior tranches to be issued with higher credit ratings, as well as higher liquidity. At the same time, securitization also creates debt instruments of variable credit risks to match the different risk appetites of investors. Second, governments and MDBs should promote the important complementarities between actors participating in the "value chain" created by platforms that include host countries, financial investors, guarantors, and financial intermediaries.
Finally, many host countries have viable long-term infrastructure projects waiting to be developed, but without the provision of guarantees to address construction, demand, and exchange rate risks, these projects currently will not be funded. A basic economic principle is that risks should be assumed by those best placed to hold them. Governments are the natural holders of political, regulatory, and governance risks. The private sector developers and operators of the infrastructure facilities for obvious incentive reasons should take on most of the construction risk, but demand risk should probably be shared, depending on the sector and type of project. Accordingly, an important complement to the development of infrastructure platforms around MDBs is the creation of multilateral guarantee funds that can take on political, regulatory, and exchange rate risk, and thus make infrastructure investments more attractive to private long-term investors.
Discussion Nicolas Coeurdacier
SciencesPo
The paper deals with two crucial policy questions regarding the needs to launch large infrastructure projects globally. The first question addressed in the paper, more macro, asks whether policies should be targeted towards large investments in infrastructure. The second question, more micro, deals with the way such infrastructure projects should be financed. To the first question, the paper answers unambiguously yes: savings are high globally, yields are low, and there is a lack of necessary infrastructure globally. To second question, the paper argues in the favour of the use of public-private partnerships (PPPs) involving long-term institutional investors as well as multilateral and regional development banks-the latter to mitigate political risks of expropriation of private partners.
Let me discuss sequentially the two questions addressed in the paper.
I. Should we increase infrastructure investments?
While it is hardly disputable that savings are high, at least in some parts of the world, and real interest rates are currently low, one might wonder whether investments infrastructure are indeed deeply needed and whether this is the right time to launch such projects. The paper suggests that demand for infrastructure is very high at the moment, or equivalently returns on such investments are high. If this is the case, why are infrastructure investments not currently already on the rise? The paper suggests that governments might be restricted in their ability to run this projects as many are currently consolidating their budget. Tax capacity can also be lacking in many developing/emerging countries. However, if returns were so high, wouldn't we expect the private sector to step in and provide the necessary funding? Indeed, one might wonder why private banks, which have expertise in project finance, are not willing to finance such infrastructure projects.
High returns?
One answer could be that private returns are not that high, at least risk-adjusted ones, even though, arguably social returns could well be very high. While empirical evidence on the private returns of infrastructure projects is quite scarce in the economics and finance literature, the management literature is more developed on the matter and most studies and case studies point in the same direction: private returns are quite low and risks are particularly high. Infrastructure finance suffers frequently high cost overruns and construction delays. Studies usually point towards low equity returns and high default rates [see Esty (2004) for references]. However, arguably, empirical evidence remains scarce and more research is definitely needed to assess the expected private returns and the corresponding risks of such projects.
This being said, even with low private returns, such projects can still be worth launching as social returns might be significantly higher-due to the potentially strong positive externalities of infrastructure on the aggregate economy. On this matter, there is a relative consensus in the large literature in macro and economic geography. Most studies, using various identification strategies, do find large positive output aggregate effects of the financing of infrastructure. A seminal paper by Fernald (1999) finds remarkably large rate of return of the construction of the US interstate highway system in the 1950s-1960s. Pereira (2000) estimates high long-run output multipliers for public infrastructure in the United States over 1956-1997-also corresponding to relatively large rate of returns. More recent work by Leduc and Wilson (2012) provide similar findings but they find also large shorter term output multipliers [see also, among others, Donaldson (2016) for roads in colonial India, Bloningen and Cristea (2015) for air transports in the United States]. 19 Moreover, in the current economic environment with sluggish growth and low investment rates in many advanced economies, one might expect the social returns of infrastructure projects to be even larger. With low aggregate demand, slack in labour markets and low factor costs, one might expect indeed the output multipliers of such investments to be particularly high. There is quite a consensus, theoretically, and empirically, that output (fiscal) multipliers are higher in period of low growth and/or when economies are at the zero-lower bound [see, among others, Auerbach and Gorodnichenko (2012) for empirical evidence, and Eggertsson (2011) for theoretical insights and references]. Leduc and Wilson (2012) confirm this evidence in the specific context of infrastructure investment-finding larger multipliers of US highway grants during the last 2008-2009 recession.
In summary, while risk-adjusted private returns might be low, partly explaining the insufficient involvement of the private sector in launching the necessary infrastructure investments, social returns are likely to remain high, particularly so given the current economic environment-justifying the need for increasing such investments.
Let me now turn to the second question addressed in the paper regarding the contractual arrangements to finance these large infrastructure projects.
II. How should we finance these infrastructure investments?
If, as suggested above, social returns are significantly higher than the private ones, some involvement of the public sector seems a natural outcome. Assuming that the government cannot do it alone (or is not willing to), the paper argues, in favour of PPPs. This could still help "internalizing the externalities" due to the presence of the public sector, and could, due to private incentives, generate some efficiency gains. Another argument in the favour of PPPs developed in the paper are the potential benefits from risk-sharing-due to a better allocation of risks between private and public entities. Let me focus on this latter point, which is less studied and might deserve some comments.
How to allocate risks?
Infrastructure investment is notoriously very risky. On the top of standard countryspecific aggregate risks (exchange rate risk, demand risk, etc.) and standard credit risks, these projects face very large idiosyncratic risks (construction risk, technological risk, etc.) and more acute political risks (expropriation and regulatory risks). How these risks should be allocated and mitigated?
For incentives reasons, one could argue that the large idiosyncratic risks of these projects should be put in the hands of the private sector. However, the mere presence of these large risks could well be the main reason of the lack of involvement of the private sector in the first place. Because monitoring seems essential for infrastructure investments, these risks cannot be so easily diversified and reallocated to diversified private investors (long-term institutional investors for instance). Their reallocation to diversified investors would also raise many issues in case of debt restructuring-which is very common for infrastructure projects where default rates are fairly high. Increasing the number of private partners might increase coordination costs.
Credit risks would be arguably allocated to the public sector as it faces lower borrowing costs. But this would not go without potential moral hazard and excessive risk taking by the private entities-similarly to what has been found in the literature on bank risktaking and government's guarantees [see Gropp et al. (2013) for recent evidence and references]. While this might be more of second-order in the context of infrastructure projects, this remains to be debated.
Finally, PPPs face a potentially more acute political risk of expropriation. On this latter point, the additional involvement of development banks is arguably crucial but its effectiveness remains to be proven. Empirical evidence on this matter is still rather scarce.
In conclusion, the paper is definitely thought-provoking and deals with a question that should be very high on the policy agenda. While this might indeed be a good time for increasing investment in infrastructure, additional empirical evidence on the costs/benefits of such investments is deeply needed-particularly so when involving private investors. While PPPs involving development banks and long-term investors as partners is an interesting and worth pursuing idea, some further evidence explaining the lack of private involvement in those projects in the first place should help to better address the potential market failures. Further work on the optimal allocation of the (very high) risks associated with infrastructure projects is also needed-both theoretically and empirically. This would help to fully assess the form of contractual arrangements that are deemed to be the most efficient.
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Introduction
The paper is a good piece of work that tries to bring attention to the finance of infrastructure investment into academic and policy circles. It stresses the huge infrastructure financing gap: demand for infrastructure is far from matching its supply. Both developed and emerging market economies have had to deal with international long-term private debt financing options that are less supportive of infrastructure finance. Despite the unconventional monetary policies in advanced countries after the crisis that have led to the "global saving glut", traditional sources of long-term finance have been retrenching and alternatives have not been able to adequately compensate.
After presenting the global landscape for investments in infrastructure and the problems associated with its financing, the authors try to shed light into what a new model for infrastructure investment should be. The authors propose infrastructure investment platforms as an attempt to tap into the pool of both public and private long-term savings to channel the latter into much needed infrastructure projects. It then reviews four key existing investment platforms: (a) The European Investment Bank; (b) The World Bank's Global Infrastructure Facility; (c) The EBRD Equity Participation Fund; and (d) The Asian Infrastructure Investment Bank. Looking at those recent experiences they finally draw lessons for new platforms that could potentially close the rising gap in infrastructure investment.
The paper puts a lot of emphasis on the presence of a saving glut. I do not think that the saving glut is central in the argument of the paper, to me what seems central is the gap resulting from the crisis. From the public sector side, infrastructure funding has faced stringent conditions due to fiscal consolidation, while, from the private sector side, banks have been retrenching and the supply by non-bank institutions has been inadequate. According to the evidence that the authors highlight the average infrastructure investment gap amounts to between $1 and $1.5 trillion per year and infrastructure investment needs range from 3% of GDP in advanced economies to 9% of GDP in emerging economies, and more than 15% of GDP in some low-income economies. To me the gap is central in the analysis. As a result, if I could be the godmother of the paper, I would rather call it "Arrival of New Investment Platforms: Mind the Gap in Infrastructure!"
Apart from complaining about the title, the paper is interesting and very relevant. Scrolling through the Internet as an outsider I found several recent entries from The Economist and the Financial Times referring to the infrastructure gap needs and its association with the development of the new investment platforms. In particular, an article by Otaviano Canuto, ex-Senior Advisor on BRICS Economies in the Development Economics Department, World Bank, now Executive Director at the IMF, dated 19 September 2014, brings attention to similar issues raised in the current paper. Quoting Canuto word for word, The world economy faces huge needs of infrastructure finance, but the financing gap is yawning. Emerging market economies have faced a cross-border infrastructure finance drought amidst a liquidity glut and EMEs need to tap new sources for long-term funding. What Development Banks Can Bring to the Table: The key word here is "additionality." According to Canuto, investment platforms can provide some value-added relative to what markets and institutions are already able and willing to do.
Development banks can play a key role as a catalyst, for drawing private capital into long-term projects in countries and sectors where significant development results can be expected, but the market perceives high risks so as to crowd in private investment. Moreover, such investment platforms can improve the process of project selection by governments and they reduce risk via diversification.
The clash: train in vain
Before raising my points on the paper, I would like to take a specific example to discuss some failures infrastructure investments are subject to. My example is driven from the recent experience of the big scale investment in the high-speed railway system in Spain.
Since the mid-1990s, Spain's railways have been expanding at a rapid pace, thanks to huge national investments and European grants. The motivation behind what has been a sustained investment in the rail sector has had part-economic, part-political justifications: the government's aim was to build a fast, modern, and reliable web of public transportation which would link the country's main financial centres; hence, stimulating free movement and business growth. Yet, high growth in Spain was not long-lived and the arrival of the Crisis hit Spanish internal demand quite badly. The problem with the investment in high-speed trains (AVE-Renfe) is that profitability is low and comes from the overestimation of demand for these services.
A study by Ofelia Betancor and Gerard Llobet, published as a working paper in Applied Economy Studies Foundation (FEDEA) Working Papers (in Spanish), shows that this investment has significant financial and social costs. Any singular high-speed line in Spain registers significant losses. According to their 50 years' worth of financial data observations, currently, the Madrid-Barcelona corridor comes up ?4.08 bn short, the Madrid-Andalusia corridor e4.95 bn short and the Madrid-Levante corridor e5.32 bn short, on average. In terms of social benefits, numbers are similarly disappointing. Where did the AVE fail? The planning of the AVE was central and did not take into account the specific local needs or accounted for the size of the financial or social externalities of the fast lanes at the local level. The authors do not at all touch on this issue. How would the investment platforms that the authors propose avoid such failures?
What I have learned from reading the paper In my opinion, given the externalities that the public infrastructure entails and the public nature of infrastructure, local governments should put forward projects and be responsible for them by raising debt, taxes, or both. However, local finance is scarce, especially in emerging economies. Yet, letting local governments issue debt can be very dangerous (see Argentina). Enforceability and no bail-out closes do not work in practice (see Greece) and, moreover, the regulatory and political risks are high.
This is where investment platforms should step in. For me, world development banks should work as vehicles of turning greenfield to brownfield projects in infrastructure. From the models the authors discuss the EIB is closest to what I would find ideal. The EIB's most innovative infrastructure investment activities are in project finance. Yet, I would suggest the EIB's involvement as a way to reinforce infrastructures projects in their preparation stage and as a co-investor, a lender, or a servicer. A typical project in which the EIB will be involved should have about 70% of the cost funded initially either through a bank loan, which may subsequently be refinanced in the bond market, or through a long-term project bond, with the EIB providing support either through a credit enhancement scheme, to remove exposure of local governments to construction and early operating risks. I oppose the current possibility of equity co-investment with a private long-term infrastructure investor. The participation of private investors at the initial phase of the project can only increase the cost of raising capital. To show my point, I quote a recent article from the Financial Times by C. Flood that is initiated by, "The growing appetite for infrastructure debt among pension funds and insurers is fueling concerns that returns from the sector could prove disappointing as rising demand pushes infrastructure debt prices up and yields down." Private or institutional investors only greed for higher returns, the government should try to get infrastructure done by issuing bonds at a fair rate and the investment platform can help the government accomplish such a scope.
Contrary to the authors' opinion, to me for investment platforms to work and maximize the social benefits of infrastructure, it is essential to highlight that the private sector should come last in this process and will participate through buying bonds or leasing the semi-finished project for a considerable span of time varying from 20 to 99 years. To avoid problems of congestion raised at the last part of the paper, the governments can prepare a short list through democratic procedures of their top priorities in local investments and the investment platform can decide on which projects to start up after a thorough evaluation of the proposals.
The infrastructure gap is there and has been yawning for a while, growth is a longrun objective, rushing to bring in short-sighted investors does not seem like a brilliant idea.
